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(54) ADHESIVE SHEET FOR WAFER BONDING AND MANUFACTURE OF SEMICONDUCTOR DEVICE USING 
IT AS WELL AS ITS SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a package crack from being 
generated by a method wherein the rear of a wafer is pasted on a 
radiation curing-type wafer fixation layer, the wafer is diced into chip 
single bodies, a radiation is irradiated, a heating operation is then 
performed, a polyimide-based resin part is formed on the rear of every 
chip and a molding operation is performed. 

SOLUTION: In an adhesive sheet 1 for wafer bonding, a wafer whose 
wafer process is finished is pasted on a radiation curing-type wafer 
fixation layer 3, the wafer is diced into chips in this state so as to obtain 
a plurality of chips, and they are cleaned and dried. Then, the radiation 
curing-type wafer fixation layer 3 in the adhesive sheet 1 for wafer 
bonding is irradiated with a radiation, and a radiation curing-type 
adhesive part 3a is hardened so as to reduce its adhesive force. Then, 
the radiation curcing-type wafer fixation layer is heated, the chips are 
picked up from the radiaiton curing-type wafer fixation layer 3 together 
with a polyimide-based resin part 3b on the rear of the chips, and they 
are mounted on a prescribed base, e.g. a lead frame, so as to be molded 
with a resin. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It consists of a base film and a radiation-curing type wafer fixed zone formed on this, Pathankot is 
carried out and this radiation-curing type wafer fixed zone becomes so that a radiation-curing type adhesive 
part and a polyimide system resin part may not lap mutually, It is a pressure sensitive adhesive sheet for wafer 
attachment which has a ratio (a radiation-curing type adhesive part / polyimide system resin part) of area of this 
radiation-curing type adhesive part to area of this polyimide system resin part in the range of 1 / 100 - 100/1, A 
rear face of a wafer in which a circuit is formed in the surface is stuck on said radiation-curing type wafer fixed 
zone, In this state, carry out dicing of said wafer to a chip simple substance, wash it, and it dries, Irradiate with 
radiation, reduce adhesive power of said radiation-curing type adhesive part, subsequently heat said radiation- 
curing type wafer fixed zone, and said chip is taken up with a polyimide system resin part after that at the chip 
rear face, A pressure sensitive adhesive sheet for wafer attachment used when bonding is mounted and carried 
out to a leadframe, a mold is carried out to it and some or all on said rear face of a chip manufactures a 
semiconductor device of structure which touches mold resin for package molding. 

[Claim 2]It consists of a base film and a radiation-curing type wafer fixed zone formed on this, Pathankot is 
carried out and this radiation-curing type wafer fixed zone becomes so that a radiation-curing type adhesive 
part and a polyimide system resin part may not lap mutually, To a radiation-curing type wafer fixed zone of a 
pressure sensitive adhesive sheet for wafer attachment which has a ratio (a radiation-curing type adhesive 
part / polyimide system resin part) of area of this radiation-curing type adhesive part to area of this polyimide 
system resin part in the range of 1 / 100 - 100/1. Stick a rear face of a wafer in which a circuit is formed in 
that surface, and dicing of said wafer is carried out to a chip simple substance in this state, Dry, irradiate with 
radiation, reduce [ wash, ] adhesive power of said radiation-curing type adhesive part, subsequently heat said 
radiation-curing type wafer fixed zone, and said chip is taken up with a polyimide system resin part after that at 
the chip rear face, A semiconductor device of structure where some or all on said rear face of a chip that is 
produced by mounting and carrying out bonding to a leadframe and carrying out a mold to it touches mold resin 
for package molding. 

[Claim 3]The semiconductor device according to claim 2, wherein said semiconductor device is LOG structure. 
[Claim 4]Have the following, and Pathankot is carried out and this radiation-curing type wafer fixed zone 
becomes so that a radiation-curing type adhesive part and a polyimide system resin part may not lap mutually, 
To a radiation-curing type wafer fixed zone of a pressure sensitive adhesive sheet for wafer attachment which 
has a ratio (a radiation-curing type adhesive part / polyimide system resin part) of area of this radiation-curing 
type adhesive part to area of this polyimide system resin part in the range of 1 / 100 - 100/1. Stick a rear face 
of a wafer in which a circuit is formed in that surface, and dicing of said wafer is carried out to a chip simple 
substance in this state, Dry, irradiate with radiation, reduce [ wash, ] adhesive power of said radiation-curing 
type adhesive part, subsequently heat said radiation-curing type wafer fixed zone, and said chip is taken up with 
a polyimide system resin part after that at the chip rear face, A manufacturing method of a semiconductor 
device which mounts and carries out bonding to a leadframe, carries out a mold to it, and is characterized by 
some or all on said rear face of a chip manufacturing a semiconductor device of structure which touches mold 
resin for package molding. 
A base film. 

A radiation-curing type wafer fixed zone besides formed. 

[Claim 5]A manufacturing method of the semiconductor device according to claim 4, wherein said semiconductor 
device is LOG structure. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the manufacturing method of the semiconductor device obtained 
using the pressure sensitive adhesive sheet for semiconductor wafer (henceforth wafer) attachment, and this, 
and this semiconductor device in more detail, Divide a wafer into an element wafer (henceforth a chip), and some 
or all on this rear face of a chip the semiconductor device of the structure of contacting mold resin for package 
molding, in a series of processes to manufacture The end back of a wafer process, It is related with the 
manufacturing method of the semiconductor device obtained using the pressure sensitive adhesive sheet for 
wafer attachment for wafer immobilization and this which are used when cutting and dividing the wafer in which 
two or more chips were formed for each chip of every, and this semiconductor device. 
[0002] 

[Background of the Invention]In recent years, in a semiconductor device, the needs of users, such as 
improvement in the speed, low-consumption-current-izing and also word composition of an output, and 
expansion of the variation of a package, are diversified with high integration of a memory. A flexible package 
design is needed for satisfying such various needs. 

[0003]In order to meet such a demand, the semiconductor device of LOG (lead on chip) structure is proposed 
(for example, the NIKKEI MICRODEVICES February, 1991 item refer to 89-97 pages or JP,2-246125,A). As an 
advantage of LOC structure, a miniaturization, improvement in the speed, reduction of noise, the ease of a 
layout, etc. are raised, and development will be said for adoption of LOC structure to be leading in the large- 
scale semiconductor device expected from now on. 

[0004]As shown in drawing 7 , LOC structure on the circuit formation side of a chip two or more inner leads of 
the leadframe for semiconductor devices (henceforth a leadframe), It is the structure of intervening, pasting up 
the insulating tape electrically insulated with said chip, and electrically coming to connect this inner lead and a 
chip by a bonding wire, respectively. 

The semiconductor device is closed with mold resin and is the structure where a chip rear face contacts mold 
resin. 

[0005]Although there are various advantages in LOC structure as mentioned above, since it is the structure 
completely different from the conventional package, it is necessary to conquer various technical problems. As 
the issue which should be solved, the fall of the reliability by exfoliation of the interface of a chip and sealing 
resin, generating of a package crack, etc. is raised. 

[0006]The fall of the reliability accompanying generating of such a package crack is a very serious problem in the 
semiconductor device of the structure where some or all on the rear face of a chip as shown in not a problem 
peculiar to the semiconductor device of the above-mentioned LOC structure but drawing 8 - 9 contacts mold 
resin at large. Drawing 8 shows the semiconductor device of the structure which has a slit in die putt, and 
drawing 9 shows the semiconductor device of COL (chip on lead) structure. 

[0007]The chip mentioned above and the mechanism which exfoliation of sealing resin and a package crack 
generate are reported variously now. It is as follows if it divides roughly as a course of the moisture which 
invades into an IC package. 

[0008]1) the interface of the filler with which invasion 2 resin is filled up from the interface of a leadframe and 
resin, and resin — the invasion from the bulk of invasion 3 resin — although based on capillarity or diffusion, 
these absorb moisture easily, so that they are so humid that the environmental temperature with which an IC 
package is neglected is high. The moisture diffusion rate of an initial stage is so quick that environmental 
temperature is high, the moisture absorption saturation point is reached early, and there is a report that 80 to 
90% of the saturation point is reached in about 168 hours in the result of having made the IC package neglecting 
and absorbing moisture under the environment of 85 **/85%RH (RH: relative humidity). Moisture permeates 
easily the epoxy resin which is the resin seal material of an IC package also under the usual environment of 75% 
RH at ordinary temperature. 



[0009]When soldering in the IC package of SOJ (small outline J bend package), QFP (quad inline flat package), 
etc., A steamy reflow which the IR reflow and the inert liquid object which are heated with the high infrared rays 
of mass production nature are evaporated, and is exposed to the high temperature steam is used. In the former 
IR reflow, it is exposed to the elevated temperature of 240-250 **, and since the water which invaded as 
mentioned above in the IC package expands explosively under the elevated temperature at the time of a reflow, 
water vapor pressure is added to the interface of an epoxy resin and a leadframe, interfacial peeling is started, 
and it results to a package crack. ■ 
[0010]Although based on shape, a chip area, etc. of a leadframe inside a package, the package crack by IR reflow - 
has often been observed by neglect of about 168 hours under ordinary temperature environment. g 
[001 1]The fall of the adhesive strength of an epoxy resin and a chip contact surface uses it for one of the 
factors which promote interfacial peeling as a sealing resin material for a package. Adhesive strength is greatly 
influenced by the cleanliness of the surface to be pasted up, it reacts also on the foreign matter film of the 
angstrom level which remains on the surface sensitively, reduces adhesive strength, makes invasion of moisture, 
and maintenance easy, and is made to result in a package crack eventually generally. 

[0012]By the way, semiconductor wafers, such as silicon and gallium arsenide, are manufactured in the state of a 
major diameter, and after the cutting part (dicing) of this wafer is carried out to a chip, it is moved to the 
mounting process which is the following process. A semiconductor wafer in the state where it was stuck on the 
**** radiation-curing type pressure sensitive adhesive sheet Under the present circumstances, dicing, After 
washing and drying, adding the process which irradiates the pressure sensitive adhesive sheet side side with 
radiation, and stiffens a radiation-curing type adhesive layer and performing expanded one of a sheet if needed 
subsequently, each process of the pickup of a chip and mount is added. 

[0013]As a pressure sensitive adhesive sheet used at the process of resulting [ from the dicing process of such 
a wafer ] in a pickup process, By a dicing process to the expanded process, it has sufficient adhesive strength to 
the wafer and/or the chip, and what has the adhesive strength which is a grade in which a binder does not 
adhere to a wafer chip is desired at the pickup process. As such a pressure sensitive adhesive sheet for wafer 
attachment, the sheet of the statement, etc. are used widely by JP,1-561 12,B, for example, and it has been used 
satisfactorily at all in manufacture of the semiconductor device of a conventional type. 

[00 14] However, the trouble of a package crack occurring was seen on the occasion of the semiconductor device 
manufacture of the structure where above-mentioned some or all on the rear face of a chip contacts mold resin, 
and the fall of reliability was caused. 

[0015]That generating of such a package crack should be prevented, various proposals are made, for example, 
form a polyimide system resin layer in a wafer back face, and dicing of the polyimide system resin layer is 
simultaneously carried out to a wafer, The above-mentioned problem may be solved by closing the chip which 
has a polyimide system resin layer at the rear face by resin. A package crack is prevented, in order that very 
high adhesive strength may be obtained between sealing resin and polyimide system resin and a chip and sealing 
resin may paste up firmly via a polyimide system resin layer as a result, although a reason is not certain if 
polyimide system resin is formed in the chip rear face. 

[0016]However, in order to form a polyimide system resin layer in a wafer back face, polyimide system resin 
coating needed to be bonded to the wafer by thermo-compression at the elevated temperature of 300 ** for a 
long time, and the improvement was called for on working efficiency. 
[0017] 

[Objects of the Invention]This invention is made in view of the above conventional technologies, and it is used 
when manufacturing the semiconductor device of the structure where some or all on the rear face of a chip 
contacts mold resin for package molding, Generating of a package crack etc. is prevented and it aims at 
providing the manufacturing method of the semiconductor device obtained using the pressure sensitive adhesive 
sheet for wafer attachment and this which can improve reliability, and this semiconductor device. 
[0018] 

[Summary of Invention]The pressure sensitive adhesive sheet for wafer attachment concerning this invention 
consists of a base film and a radiation-curing type wafer fixed zone formed on this, Pathankot is carried out and 
this radiation-curing type wafer fixed zone becomes so that a radiation-curing type adhesive part and a 
polyimide system resin part may not lap mutually, The ratio (a radiation-curing type adhesive part / polyimide 
system resin part) of the area of this radiation-curing type adhesive part to the area of this polyimide system 
resin part is in the range of 1 / 100 - 100/1, The rear face of the wafer in which a circuit is formed in that 
surface is stuck on said radiation-curing type wafer fixed zone, in this state, dicing of said wafer is carried out to 
a chip simple substance, it is washed, and it dries, and it irradiates with radiation, the adhesive power of said 
radiation-curing type adhesive part is reduced, and, subsequently said radiation-curing type wafer fixed zone is 
heated. 

Then, said chip is taken up with a polyimide system resin part at the chip rear face, It is characterized by 
mounting and carrying out bonding to a leadframe, carrying out a mold to it, and being used when some or all on 



said rear face of a chip manufactures the semiconductor device of the structure which touches mold resin for 
package molding. 

[0019]The semiconductor device concerning this invention consists of a base film and a radiation-curing type 
wafer fixed zone formed on this, Pathankot is carried out and this radiation-curing type wafer fixed zone 
becomes so that a radiation-curing type adhesive part and a polyimide system resin part may not lap mutually, 
To the radiation-curing type wafer fixed zone of the pressure sensitive adhesive sheet for wafer attachment 
which has a ratio (a radiation-curing type adhesive part / polyimide system resin part) of the area of this 
radiation-curing type adhesive part to the area of this polyimide system resin part in the range of 1 / 100 - } 
100/1. The rear face of the wafer in which a circuit is formed in that surface is stuck, in this state, dicing of said 1 
wafer is carried out to a chip simple substance, it is washed, and it dries, and it irradiates with radiation, the 
adhesive power of said radiation-curing type adhesive part is reduced, and, subsequently said radiation-curing 
type wafer fixed zone is heated. 

Then, said chip is taken up with a polyimide system resin part at the chip rear face, It is characterized by being a 
semiconductor device of the structure where some or all on said rear face of a chip that is produced by 
mounting and carrying out bonding to a leadframe and carrying out a mold to it touches mold resin for package 
molding. 

[0020]The manufacturing method of the semiconductor device concerning this invention consists of a base film 
and a radiation-curing type wafer fixed zone formed on this, Pathankot is carried out and this radiation-curing 
type wafer fixed zone becomes so that a radiation-curing type adhesive part and a polyimide system resin part 
may not lap mutually, To the radiation-curing type wafer fixed zone of the pressure sensitive adhesive sheet for 
wafer attachment which has a ratio (a radiation-curing type adhesive part / polyimide system resin part) of the 
area of this radiation-curing type adhesive part to the area of this polyimide system resin part in the range of 
1 / 100 - 100/1. The rear face of the wafer in which a circuit is formed in that surface is stuck, in this state, 
dicing of said wafer is carried out to a chip simple substance, it is washed, and it dries, and it irradiates with 
radiation, the adhesive power of said radiation-curing type adhesive part is reduced, and, subsequently said 
radiation-curing type wafer fixed zone is heated. 

Then, said chip is taken up with a polyimide system resin part at the chip rear face, It is characterized by 
mounting and carrying out bonding to a leadframe, carrying out a mold to it, and some or all on said rear face of 
a chip manufacturing the semiconductor device of the structure which touches mold resin for package molding. 

[0021 ]In this invention, it is preferred that said semiconductor device is especially a thing of LOC structure. 
[0022] 

[Detailed Description of the Invention]The manufacturing method of the semiconductor device obtained using 
the pressure sensitive adhesive sheet for wafer attachment and this which start this invention below, and this 
semiconductor device is explained concretely. 

[0023]As shown in drawing 1 , the pressure sensitive adhesive sheet 1 for wafer attachment concerning this 
invention consists of the base film 2 and the radiation-curing type wafer fixed zone 3 formed on this, and, as for 
this radiation-curing type wafer fixed zone 3, it comes to carry out Pathankot of the radiation-curing type 
adhesive part 3a and the polyimide system resin part 3b. This pressure sensitive adhesive sheet 1 for wafer 
attachment sticks the wafer A after the end of a wafer process on the radiation-curing type wafer fixed zone 3, 
as shown in dr awing 3 - drawing 6, Carry out dicing (cutting) of the wafer for each chip of every in this state, 
and it is considered as two or more chips, It washes, and it dries, the radiation-curing type wafer fixed zone 3 of 
the pressure sensitive adhesive sheet 1 for wafer attachment is irradiated with radiation, the radiation-curing 
type adhesive part 3a is stiffened, adhesive power is reduced, and, subsequently said radiation-curing type wafer 
fixed zone is heated. 

Then, take up a chip from the radiation-curing type wafer fixed zone 3 with the polyimide system resin part 3b at 
the chip rear face, mount it to a predetermined pedestal top, for example, a leadframe, and a mold is carried out 
by resin, It is used when some or all on the rear face of a chip manufactures the semiconductor device of the 
structure of contacting mold resin. 

[0024]As for the pressure sensitive adhesive sheet 1 for wafer attachment concerning this invention, that 
sectional view consists of the base film 2 and the radiation-curing type wafer fixed zone 3 formed in this 
surface, as is shown in drawing 1 . 

In order to protect this radiation-curing type wafer fixed zone 3 before use, as shown in drawing 2 , it is preferred 
on the upper surface of the radiation-curing type wafer fixed zone 3 to carry out temporary adhesion of the 
detachability sheet 4. 



[0025]The shape of the pressure sensitive adhesive sheet 1 for wafer attachment concerning this invention can 
take all shape, such as tape shape and label shape. As the base film 2, a thing excellent in a water resisting 
property and heat resistance is suitable, and especially a synthetic resin film is suitable. Since radiation 
irradiation, such as an electron beam (EB) and ultraviolet rays (UV), is performed in the use in the pressure 
sensitive adhesive sheet for wafer attachment of this invention so that a postscript may be carried out, in EB 
exposure, To carry out UV irradiation and use, even if it is colored, it is necessary to be a transparent material 
although this base film 2 does not need to be transparent. j 
[0026]As such a base film 2, specifically, A polyethylene film, a polypropylene film, a polyvinylchloride film, A 
polyethylene terephthalate film, a polybutylene terephthalate film, A polybutene film, a polybutadiene film, a t 
polyurethane film, A polymethyipentene film, an ethylene-vinylacetate copolymer film, an ethylene-(meta) acrylic f 
acid copolymer film, an ethylene-(meta) methyl acrylate copolymer film, an ethylene-(meta) ethyl acrylate 
copolymer film, etc. are used. They may be these laminated films. The thickness of the base film 2 is usually 
about 10-300 micrometers. 
It is about 50-200 micrometers preferably. 

[0027]When it is necessary to carry out expanded processing after dicing of a wafer, and to make a chip interval 
estrange, it is preferred to use as a substrate the synthetic resin film which has ductility [, such as the same 
polyvinyl chloride as usual and polyethylene, / the length direction and crosswise ]. 

[0028]The pressure sensitive adhesive sheet 1 for wafer attachment concerning this invention comprises the 
above base films 2 and the radiation-curing type wafer fixed zone 3 formed on this base film 2. The radiation- 
curing type wafer fixed zone 3 consists of the radiation-curing type adhesive part 3a and the polyimide system 
resin part 3b by which Pathankot was carried out so that it might not lap mutually. 

[0029]the ratio (radiation-curing type adhesive part 3a / polyimide system resin part 3b) of the area of the 
radiation-curing type adhesive part 3a to the area of the polyimide system resin part 3b is in the range of 1 / 
100 - 100/1 — desirable — 1 / 50 - 50/1 — it is in the range of 1 / 2 - 2/1 preferably especially. 
[0030]It comes to carry out the coat of the radiation-curing type adhesive part 3a and the polyimide system 
resin part 3b to stripe shape, dot form, the shape of a network, or the pattern state that combined these so that 
it may not lap mutually. Such a radiation-curing type wafer fixed zone 3 radiation-curing type adhesives and 
polyimide system resin on a base film by the applying method which used roll print processes, screen printing or 
the knife coating machine, the micro die, etc. It can form by carrying out coating to predetermined pattern state. 

[0031] As for both the thickness of the radiation-curing type adhesive part 3a, and the thickness of the polyimide 
system resin part 3b, it is preferred that it is about 5-30 micrometers, and it is especially preferred that it is 
about 5-15 micrometers. The almost equal thing of the thickness of the radiation-curing type adhesive part 3a 
and the thickness of the polyimide system resin part 3b is preferred, and 5 micrometers or less of differences of 
the thickness are 3 micrometers or less especially preferably preferably. 

[0032]Although a publicly known thing is used widely and gets conventionally as radiation-curing type adhesives 
which constitute the radiation-curing type adhesive part 3a, As the base resin, acrylic pressure sensitive 
adhesive is preferred, and the mixture of a copolymer with the acrylic polymer specifically chosen from the 
homopolymer and copolymer which make acrylic ester a main composition monomeric unit, and other functional 
monomers, and these polymers is used. As acrylic ester, for example, ethyl methacrylate, butyl methacrylate, 2- 
ethylhexyl methacrylate, metaglycidyl acrylate, 2-hydroxy ethyl, methacrylate can use preferably what replaced 
the above-mentioned methacrylic acid with acrylic acid. 

[0033]In order to improve compatibility with the oligomer furthermore mentioned later, copolymerization of the 
monomers, such as acrylic acid or methacrylic acid, acrylonitrile, and vinyl acetate, may be carried out. The 
molecular weights of the acrylic polymer produced by polymerizing these monomers are 2.0x10 5 - 10.0x10 5 . 
Preferably, they are 4.0x10 5 - 8.0x10 5 . 

[0034]After carrying out the cutting part of the wafer by including a radiation-initiated-polymerization nature 
compound in the above radiation-curing type adhesives layers, adhesive strength can be reduced by irradiating 
this adhesives layer with radiation. As such a radiation-initiated-polymerization nature compound, For example, 
by the optical exposure which is indicated by JP,60-1 96,956,A and JP,60-223,139,A, the low molecular weight 
compound which has at least two or more photopolymerization nature carbon-carbon double bonds is widely 
used for the intramolecular which can be made three-dimensional reticulated, and specifically, 
Trimethylolpropane triacrylate, tetramethylolmethane tetraacrylate, pentaerythritol — doria — KURIRETO and 
pentaerythritol tetraacrylate. Dipentaerythritolmonohydroxypentaacrylate, dipentaerythritol hexaacrylate, or 1,4- 
butylene-glycol diacrylate, 1,6-hexanediol diacrylate, polyethylene-glycol diacrylate, commercial oligoester 
acrylate, etc. are used. 

[0035] Furthermore, urethane acrylate system oligomer other than the above acrylate system compounds can 



also be used as a radiation-initiated-polymerization nature compound. Urethane acrylate system oligomer Polyol 
compounds, such as a polyester type or a polyether type, A multivalent isocyanate compound, for example, 2, 4- 
tolylene diisocyanate, 2, 6-tolylene diisocyanate, 1 , 3-xylylene diisocyanate, To the end isocyanate urethane 
prepolymer produced by making 1 ,4-xyIylene diisocyanate, diphenylmethane 4,4-diisocyanate, etc. react. The 
acrylate which has hydroxyl, methacrylate, for example, 2-hydroxyethyl acrylate, or 2-hydroxyethyl methacrylate, 
It is obtained by making 2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, polyethylene-glycol acrylate, 
polyethylene-glycol methacrylate, etc. react. This urethane acrylate system oligomer is a radiation-initiated- 
polymerization nature compound which has at least one or more carbon-carbon double bonds. 
[0036]as such urethane acrylate system oligomer — especially — a molecular weight — 3000-30000, if 3000- 
10000, and the thing that are 4000-8000 still more preferably are used preferably, Also when a semiconductor 
wafer rear face is coarse, since radiation-curing type adhesives do not adhere to a chip rear face at the time of 
the pickup of a wafer chip, it is desirable. In using urethane acrylate system oligomer as a radiation-initiated- 
polymerization nature compound, What was extremely excellent in intramolecular which was indicated by JP,60- 
1 96,956,A as a pressure sensitive adhesive sheet as compared with the case where the low molecular weight 
compound which has at least two or more photopolymerization nature carbon-carbon double bonds is used is 
obtained. Namely, the adhesive strength before the radiation irradiation of a pressure sensitive adhesive sheet is 
large enough, and after radiation irradiation, adhesive strength fully declines, and a binder does not remain at the 
chip rear face at the time of the pickup of a wafer chip. 

[0037]As for the acrylic pressure sensitive adhesive in the radiation-curing type adhesives in this invention, and 
the compounding ratio of urethane acrylate system oligomer, it is preferred that urethane acrylate system 
oligomer is used in the quantity of the range of 50 to 900 weight section to acrylic-pressure-sensitive-adhesive 
100 weight section. In this case, the early adhesive strength of the pressure sensitive adhesive sheet obtained 
can be large, moreover, the adhesive strength can decline greatly after radiation irradiation, and a wafer chip can 
be easily taken up from this pressure sensitive adhesive sheet. 

[0038]Into the above-mentioned radiation-curing type adhesives, early adhesive strength can be set up by 
mixing an isocyanate system hardening agent at any value. As such a hardening agent, specifically A multivalent 
isocyanate compound, For example, 2, 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 1, 3-xylylene 
diisocyanate, 1, 4-xylenediisocyanate, Diphenylmethane 4,4-diisocyanate, the diphenylmethane 2, 4'- 
diisocyanate, 3-methyldi phenylmethane diisocyanate, hexamethylene di-isocyanate, isophorone diisocyanate, 
dicyclohexyl methane-4,4'-diisocyanate, dicyclohexyl methane-2,4'-diisocyanate, a lysine isocyanate, etc. are 
used. 

[0039]In for UV irradiation, in the further above-mentioned adhesives, the polymerization curing time and the 
amount of UV irradiation by UV irradiation can be decreased by mixing UV initiator. 

[0040]As such a UV initiator, specifically, Benzoin, benzoin methyl ether, benzoin ethyl ether, Benzoin iso-propyl 
ether, benzyldiphenyl sulfide, tetramethylthiuram monosulfide, azobisisobutyronitrile, dibenzyl, diacetyl, beta- 
crawl Anthraquinone, etc. are mentioned. 

[0041 ]The polyimide system resin which constitutes the polyimide system resin part 3b, have imide bonding in a 
side chain or a main chain, and a polyimide system, a maleimide system, a bismaleimide system, a polyamidoimide 
system, a poly (imide ISOINDORO quinazoline dioneimide) system, etc. are specifically mentioned — these sole 
resin — or it can be used, being able to mix two or more. Polyimide resin is preferred also especially in these. 
[0042]the viscosity of polyimide system resin — desirable — 100-100000 — it is 10000 to about 30000 
especially preferably. The Brookfield viscometer performed the solution prepared by 30% of the solid in N-methyl 
pyrrolidone in polyimide resin for this measurement at 23 **. 

[0043]The details of such polyimide system resin are indicated, for example to No. 3 with a textiles academic 
journal (textiles and industry) of volume [ 50th ] (1994) and P-85 to P-121. Generally in this invention, the most 
desirable polyimide resin compounds polyamide acid (semi-hardening thing) from the mixture (precursor) of 
aromatic diamine and aromatic tetracarboxylic dianhydride, and it is obtained by cyclodehydrating this with 
heating (imide-izing) (refer to following formula). 
[0044] 
[Formula 1] 
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[0045]As the imide bonding part containing Ar and Ar', the aromatic group of the following table is specifically 
used in arbitrary combination. 
[0046] 
[Table 1] 
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[0047] 
[Table 2] 
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[0048]In [ the precursor and semi-hardening thing of such polyimide resin are marketed, and ] this invention, For 
example, Semicofine SP-810 (trade name: made by Toray Industries, Inc.), Semicofine SP-510 (trade name: 
made by Toray Industries, Inc.), etc. are used preferably, and it can also prepare according to the method of a 
statement to JP,5-331444,A etc. 

[0049]Although it comes to carry out Pathankot of the above radiation-curing type adhesive parts 3a and the 
polyimide system resin part 3b, the radiation-curing type wafer fixed zone 3 of this invention, The compound 



colored both the radiation-curing type adhesive part 3a, and polyimide system both [ either or ] 3b by radiation 
irradiation if needed can also be made to contain. By including the compound to color in the radiation-curing 
type wafer fixed zone 3 by such radiation irradiation, After radiation is irradiated by the pressure sensitive 
adhesive sheet, when it is colored, therefore a photosensor detects a chip, detecting accuracy increases, and 
malfunction does not produce this sheet at the time of the pickup of a chip. The effect that viewing proves 
promptly whether radiation was irradiated by the pressure sensitive adhesive sheet is acquired. 

[0050]It is a compound which becomes colored by the exposure of radiation although the compound colored by • 
radiation irradiation is colorlessness or light color before the exposure of radiation, and leuco dye is mentioned 
as a desirable example of this compound. As leuco dye, the thing of a conventional triphenylmethane series, a f 
fluoran system, a phenothiazine system, an auramine system, and a spiro pyran series is used preferably. 
Specifically 3-[N-(p-tolylamino)]-7-anilinofluoran, 3-[N-(p-tolyl)-N-methyiamino]-7-anilinofIuoran, 3-[N-(p- 
tolyl)-N-ethylamino]-7-anilinofluoran, 3-diethylamino 6-methyl-7-anilinofluoran, Crystal Violet lactone, 4,4\4 
tris dimethylamino triphenylmethanol and 4,4\4"-tris dimethylamino triphenylmethane, etc. are mentioned. 
[0051 ]As a color developer preferably used with these leuco dye, Electron acceptors, such as an initial polymer 
of the phenol formalin resin used from the former, an aromatic-carboxylic-acid derivative, and activated clay, are 
mentioned, and further, when changing a color tone, many things can also be used combining a publicly known 
artificial color agent. 

[0052]The compound colored by such radiation irradiation may be included in the radiation-curing type adhesive 
part 3a and/or the polyimide resin part 3b, once it dissolves in an organic solvent etc., and may be made into the 
shape of impalpable powder, and may be included in the radiation-curing type wafer fixed zone 3. As for this 
compound, it is desirable to be preferably used in 0.5 to 5% of the weight of quantity 0.01 to 10% of the weight 
into the radiation-curing type wafer fixed zone 3. Since the radiation irradiated by the pressure sensitive 
adhesive sheet will be absorbed too much by this compound if this compound is used in the quantity exceeding 
10 % of the weight, If hardening of radiation-curing type adhesives may become insufficient and this compound is 
used in less than 0.01% of the weight of quantity on the other hand, a pressure sensitive adhesive sheet may not 
fully color at the time of radiation irradiation, and it will become easy to produce malfunction at the time of the 
pickup of a chip. 

[0053]Light scattering inorganic compound powder can also be made to contain in a radiation-curing type wafer 
fixed zone (3 radiation-curing type adhesive part 3a and/or the polyimide resin part 3b) depending on the case. 
By including such light scattering inorganic compound powder in the radiation-curing type wafer fixed zone 3, 
even if — adherends, such as a wafer, — a certain reason — gray-izing — or, even if it black-izes, If this 
pressure sensitive adhesive sheet is irradiated with radiation, such as ultraviolet rays, the adhesive strength will 
fully decline also in gray-izing or the black-ized portion, Therefore, a binder does not adhere to a chip rear face 
at the time of the pickup of a chip, and, moreover, the effect of having sufficient adhesive strength is acquired 
before the exposure of radiation. 

[0054]This light scattering inorganic compound is a compound which can carry out scattered reflection of this 
radiation when radiation, such as ultraviolet rays (UV) or an electron beam (EB), is irradiated, and, specifically, 
silica powder, alumina powder, silica-alumina powder, mica powder, etc. are illustrated. Although what reflects 
the above radiation nearly thoroughly is preferred as for this light scattering inorganic compound, what absorbs 
radiation to some extent, of course can be used. 

[0055]The powdered thing of a light scattering inorganic compound is preferred, and, as for the particle diameter, 
it is desirable that it is about 1-20 micrometers preferably 1-100 micrometers. As for this light scattering 
inorganic compound, it is desirable to be preferably used in 1 to 4% of the weight of quantity 0.1 to 10% of the 
weight into a radiation-curing type wafer fixed zone. If this compound is used in the quantity exceeding 10 % of 
the weight into a radiation-curing type wafer fixed zone, The adhesive strength of a radiation-curing type wafer 
fixed zone may decline, when it is less than 0.1 % of the weight on the other hand, gray-izing or when it black- 
izes [ the adherend of a wafer ], even if it carries out radiation irradiation to the portion, adhesive strength may 
not fully decline but a binder may remain in a chip rear face at the time of a pickup. 

[0056]The pressure sensitive adhesive sheet obtained by adding light scattering inorganic compound powder in a 
radiation-curing type wafer fixed zone, It is thought that it will be the following reasons that that adhesive 
strength fully declines also in this portion if radiation is irradiated by this gray-izing or black-ized portion even if 
it uses for a certain reason, gray-izing or when it black-izes [ the adherend of a wafer ]. Namely, although the 
pressure sensitive adhesive sheet 1 used by this invention has the radiation-curing type wafer fixed zone 3, 
When this radiation-curing type wafer fixed zone 3 is irradiated with radiation, the radiation-initiated- 
polymerization nature compound contained in the radiation-curing type adhesive part 3a which constitutes the 
radiation-curing type wafer fixed zone 3 will harden, and that adhesive strength will decline. However, gray-izing 
or the black-ized portion may arise for a certain reason in a wafer surface. In such a case, if the radiation-curing 
type wafer fixed zone 3 is irradiated with radiation, radiation will pass the radiation-curing type wafer fixed zone 
3, and a wafer surface will be arrived at, but if a wafer surface will have gray-izing or a black-ized portion, 



radiation being absorbed and reflecting will be lost in this portion. For this reason, the radiation which should be 
essentially used for hardening of radiation-curing type adhesives will be absorbed in gray-izing or the black-ized 
portion, it will become insufficient hardening it of radiation-curing type adhesives, and adhesive strength will not 
fully decline. Therefore, it is thought that a binder will adhere to a chip side at the time of the pickup of a wafer 
chip. 

[0057]However, if light scattering inorganic compound powder is added in the radiation-curing type wafer fixed 
zone 3, by the time the irradiated radiation reaches a wafer surface, it will collide with this compound, and a 
direction will be changed. For this reason, even if a wafer chip side has gray-izing or a black-ized portion, the 
radiation by which scattered reflection was carried out will also fully enter the upper field of this portion, 
therefore this gray-izing or black-ized portion will also fully be hardened. For this reason, by adding light 
scattering inorganic compound powder in a radiation-curing type wafer fixed zone, Even if a wafer surface has 
gray-izing or a black-ized portion for a certain reason, it will be lost that hardening of radiation-curing type 
adhesives does not become insufficient in this portion, therefore a binder adheres to a chip rear face at the time 
of the pickup of a chip. 

[0058] Furthermore by this invention, the abrasive grain may be distributed in the base film, particle diameter is 
preferred 0.5-100 micrometers, and this abrasive grain is 1-50 micrometers — Mohs hardness — 6-10 — it is 
7-10 preferably. Specifically, green Carborundum, artificial corundum, optical emery, white alundum, boron 
carbide, chromium(III) oxide, cerium oxide, diamond powder, etc. are used. As for such an abrasive grain, it is 
preferred that it is colorless or white. Such an abrasive grain exists in 5 to 50% of the weight of quantity 
preferably 0.5 to 70% of the weight in the base film 2. Such an abrasive grain is especially used preferably, when 
using in the depth to which also until cuts a cutting blade deeply not only to a wafer but to the base film 2. 
[0059]By including the above abrasive grains in a base film, a cutting blade cuts deeply in a base film, and even if 
a binder adheres to a cutting blade, loading is easily removable according to the polishing effect of an abrasive 
grain. 

[0060]Using the above pressure sensitive adhesive sheets 1 for wafer attachment, the semiconductor device 
concerning this invention carries out dicing of the semiconductor wafer after the end of a wafer process, 
manufactures a chip, and is obtained by carrying out the mold of this chip. 

[0061] Hereafter, the manufacturing method of the semiconductor device concerning this invention and this 
semiconductor device is explained. When the detachability sheet 4 is formed in the upper surface of the 
pressure sensitive adhesive sheet 1, as this sheet 4 is removed, and the radiation-curing type wafer fixed zone 3 
of the pressure sensitive adhesive sheet 1 is carried out subsequently to facing up, it lays and it is shown in 
drawing 3 , the wafer A which should be carried out a dicing process to the upper surface of this radiation-curing 
type wafer fixed zone 3 is stuck. Many processes of dicing, washing, and desiccation are added to the wafer A by 
this sticking state. Under the present circumstances, since adhesion maintenance of the chip is fully carried out 
by the radiation-curing type adhesive part 3a of the radiation-curing type wafer fixed zone 3 at the pressure 
sensitive adhesive sheet 1, a chip does not fall out between each process, such as dicing of a wafer, washing, 
and desiccation. 

[0062]Next, although each wafer chip is taken up from a pressure sensitive adhesive sheet and mounted to a 
predetermined pedestal top, for example, a leadframe, Under the present circumstances, in advance of a pickup, 
at the time of a pickup, as shown in drawing 4 , The radiation-curing type wafer fixed zone 3 of the pressure 
sensitive adhesive sheet 1 is irradiated with the ionizing radiations B, such as ultraviolet rays (UV) or an electron 
beam (EB), and polymerization curing of the radiation-curing type adhesive part 3a which constitutes the 
radiation-curing type wafer fixed zone 3 is carried out. Thus, if the radiation-curing type wafer fixed zone 3 is 
irradiated with radiation and polymerization curing of the radiation-curing type adhesive part 3a is carried out, 
the adhesive strength which a binder has will decline greatly and will be that slight adhesive strength remains. 
[0063]As for the radiation irradiation to the pressure sensitive adhesive sheet 1, it is preferred to carry out from 
the field in which the radiation-curing type wafer fixed zone 3 of the base film 2 is not formed. Therefore, as 
mentioned above, to use UV as radiation, the base film 2 needs to be a light transmittance state, but when using 
EB as radiation, the base film 2 does not necessarily need to be a light transmittance state. 
[0064]Thus, the radiation-curing type wafer fixed zone 3 of the portion in which wafer chip A 1 and A 2 .... were 

provided is irradiated with radiation, After making the adhesive strength of the radiation-curing type wafer fixed 
zone 3 decline, the radiation-curing type wafer fixed zone 3 is heated, and only the polyimide resin part 3b is 
transferred at the rear face of a tip body, heating uses infrared rays or a heater, for example — desirable — 
about 100-300 ** — especially — desirable — about 100-150 ** — it is especially carried out about 1 to 5 
seconds preferably for 1 to 30 seconds. 

[0065]With such heating, the polyimide resin part 3b and a tip body rear face paste up firmly, after heating and 
necessity — oh, it carries out expanded one for ** and predetermined magnification. By performing expanded 
one, a chip interval spreads and the pickup of a chip becomes easy. Subsequently, chip A^... which should thrust 

up from the undersurface of the base film 2 in accordance with a conventional method, and should take up by a 



pin etc. is thrust up, and it is this chip A y ... For example, if it takes up by a suction collet, The polyimide resin 
part 3b can take up a chip, where a rear face is pasted, and subsequently to a predetermined pedestal top, for 
example, a leadframe, it mounts this. 

[0066]The semiconductor device concerning this invention the chip which was manufactured as mentioned 
above and which has the polyimide resin part 3b at the rear face, It mounts to a predetermined pedestal top, for 
example, a leadframe, is obtained by closing by resin in accordance with a conventional method after bonding, 
and has the structure where some or all on the rear face of a chip as shown in drawing 6 contacts mold resin. 
According to the semiconductor device concerning such this invention, a package crack etc. cannot occur but 
reliability can be improved. 

[0067]As sealing resin used in this case, cresolnovolak type epoxy, Naphthalene type epoxy, biphenyl type epoxy, 
or aromatic polyfunctional mold epoxy is used as the main raw material, and the resin which mixed hardening 
agents generally used, such as phenol novolac, and silica, silicone, carbon, a filler, etc. is used preferably. 
[0068] 

[Effect of the Invention]The pressure sensitive adhesive sheet for wafer attachment concerning this invention 
sticks and carries out the dicing process of the wafer after the end of a wafer process, considers it as a chip, 
and in order that some or all on the rear face of a chip that is represented by LOC structure using this chip may 
manufacture the semiconductor device of the structure of contacting mold resin, it is used. According to such 
this invention, a package crack etc. do not occur in the manufactured semiconductor device, but the reliability of 
a product can be improved now. 
[0069] 

[Example]Although an example explains this invention below, this invention is not limited to these examples. 
[0070]In the following examples and comparative examples, the "package crack incidence rate" was evaluated as 
follows. 

A chip is taken out from the adhesive tape which carried out radiation irradiation after package crack incidence- 
rate dicing, it mounts to a leadframe, and high voltage closure is carried out with predetermined mold resin 
(biphenyl type epoxy resin) after bonding. After requiring 175 ** and 5 hours, stiffening the resin and making it 
complete as a package, it is neglected under the environment of 85 ** and 85%RH for 168 hours. Then, 215 ** 
VPS (Vapor Phase Soldering) (time required: for 1 minute) is performed 3 times, and the crack of sealing resin is 
inspected by scanning supersonic-detector SAT (scanning acoustic tomography). The ratio of the number of 
crack generation objects to the number of injection samples is made into a package crack incidence rate. 
[0071]As polyimide system resin, the binder of the statement was used for the JP.5-561 12,B example 1 as 
radiation-curing type adhesives using thermoplastic polyimide (30% of N-methyl-pyrrolidone solid content) whose 
glass transition temperature is 240 **. 
[0072] 

[Work example 1]On a 50-micrometer-thick polyethylene terephthalate film, it is a polyimide system resin part 
(0.4 mm in width.). A micro die coater is used for 10 micrometers in thickness, and a radiation-curing type 
adhesive part (0.4 mm in width, and 10 micrometers in thickness), Stripe shape spreading (0.1 mm of intervals) 
was carried out, respectively, it dried, the releasing treatment side of the polyethylene terephthalate which 
performed releasing treatment on the spreading side was laminated, and the pressure sensitive adhesive sheet 
for wafer attachment was created. 

[0073]The obtained pressure sensitive adhesive sheet for wafer attachment was stuck on the silicon wafer of 5 
inch diameters, and dicing was carried out to the chip size of 9.0 mm x 9.0 mm. Then, after performing UV 
irradiation using a UV irradiation device, on the hot plate heated at 240 **, the pressure sensitive adhesive 
sheet for wafer attachment was turned down, it was stuck by pressure by 1.0 kg/cm 2 , and the adhesive strength 
of a wafer and a polyimide resin part was raised. 

[0074]The chip was taken up with the polyimide resin part, the die bonded was carried out to the leadframe with 

the epoxy adhesive, and the wire bond was performed. Then, the mold was carried out with the biphenyl type 

epoxy resin, and the LOC type semiconductor device of 1.0-mm thickness was formed. 

[0075]A dicing process, pickup processing, die-bonding processing, and mold processing were able to be 

performed satisfactorily. The evaluation result of a package crack is shown in Table 3. 

[0076] 

[Work example 2]The same operation as Example 1 was performed except the thickness of the polyimide system 
resin part and the radiation-curing type adhesive part having been 1 5 micrometers. 

[0077]A dicing process, pickup processing, die-bonding processing, and mold processing were able to be 

performed satisfactorily. The evaluation result of a package crack is shown in Table 3. 

[0078] 

[Comparative example 1] The semiconductor device was formed in the pressure sensitive adhesive sheet for 
wafer attachment like Example 1 using the ultraviolet curing type pressure sensitive adhesive sheet which does 
not have a polyimide resin part. The evaluation result of a package crack is shown in Table 3. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is an outline sectional view of the pressure sensitive adhesive sheet for wafer attachment used by 
this invention. 

[Drawing 2] It is an outline sectional view of the pressure sensitive adhesive sheet for wafer attachment used by 
this invention. 

[Drawing 3] The state where the wafer was stuck is shown in the pressure sensitive adhesive sheet for wafer 
attachment. 

[Drawing 4] Dicing of the stuck wafer is carried out, expanded one of the sheet is carried out, and ****** which 
is irradiating with and heating radiation is shown. 
[Drawing 5] The state of a chip where it took up is shown. 

[Drawing 6] It is the sectional view of the semiconductor device of LOC structure which manufactured using the 
chip which took up. 

[Drawing 7] It is a sectional view of the semiconductor device of the LOC structure by a conventional example. 
[Drawing 8] It is a sectional view of the semiconductor device of the structure which has a slit in the die putt by 
a conventional example. 

[Drawing 9] It is a sectional view of the semiconductor device of the COL (chip on Lead) structure by a 
conventional example. 
[Description of Notations] 

1 — Pressure sensitive adhesive sheet for wafer attachment 

2 — Base film 

3 — Radiation-curing type wafer fixed zone 
3a — Radiation-curing type adhesive part 
3b — Polyimide resin part 

4 — Detachability sheet 
A — Wafer 
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[0 0 16] L**L3:#*$>. ^x/nSH^U -f S K* 
fflli»2r»^-6^W4. ^y-f 5H»»ll«KSr3 

[00 17] 

[JWBcoaWl *«WI4. JJB<^J:3=5^6*a*Btc«^ 
XftZtifz i>cOT$> ot, fvTSI^^^^ 

^iV t -y ^r- ^^ffl^^WV PtSBifcS»W- & 

*j\&mj%^i'-**%bwzz:ti*m^x%kft&¥ 

[0 0 18] 
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«coJt (^»H«^S»J^/^U-< 5 Y&®m3) 
iU/100- 10 0/1 <7>$EBfc& 0 . ^-co^ffitll 

H^Jf^Ktt t . Z (Vt&MvmZV xVNSrf - . x r##:k: 

ys°-y ^-^mMffl*-^ mmz&^&ffimcotmwm; 
[0019] *w$izmz,*mvmm±. mty * tv^ 

ltffili#8'Jg|5/;K u 4 5 F JRttfttU )* J 1/100-1 

0 0/1 cOgfflfc h & *7 x / NjWfflf A* v— h <D}fcttilg 

xv^sisiittL, iwtt^tuie^x^^f-'yr* 
mzyjisy-rL. *st#u ««u mmmmmvx 

■^-yTSr-f-y^-KiSt^U-f S t^iHH^ff f .y 
^TvTLT, U — ACV^y #>r/ 

y/U ^-A-FL-t^ftl^ mfe^--y7^HO-fB 

jSO^fr^BT'ft-S. C b Zmmt LX . 
[0020] *:»0J^ffi.g»^^#:^ac7)i?jt*?S(i. * 
«7-f/UAi:, iO±CffM§n^J!t»rMl!'(t.a^xyN 

Khtc^&olz^f-yi-hZtiTft*). tmMWM 
(ScSt»WtM««ffl^/^ im § ** 1 / 

1 0 0~1 OO/lcOKHC&S^x^Nfi^ffflW*^- 

h^itsaafliM^x^HSJi^s -e^^ffi^iass*^ 

jSSft&^x^vD^ffifcftlittU ClW«®T'WfS T >x/\ 

Srf-.yrmfr^-'f^/u »s»u **u ksms 



[002 1] ^BJCfcVvai. fiffiSHWfciOtfLO 
[0022] 

imiaMttffmw'i erF^&^wss^x^&^m 

[0023] HI fcjjrf J: ^fMHfcffiS^i^Ki 
Mil •< 2 i: , Z (OUzmm 

■stitzwwmim^^m^mst^^r). mm 

■f-idfc, '7xyNrn-feX^T^«0 T >xyNA&ISa'tm : ® 
imv x v n S^Ji 3 (cRStt t , c: «o4fc«-C7 x y n & — o 
— ^vTWC/-!^^ (WW) U«R<0f-y7*i: 
U «fe*t, «a»U. ^x^te»ffltt*^-M^J!ctt 

M^^JSB3a2r^-ft;S-ti:T^#^S:ffi«L, ^V^T'ffif 

st^s-fi^ ^ x y Nia^Ji 3 a» & e -y ^r-yru f^sw 

[0024] +»«fcfl5* x^Nft»ffl«i«i^- h 1 

{is -e-cOBfSiajWa l tc^§ixl> J; 5 c aw^ 

2 i: z commizm^ tvfcwmmmv * ^s^« 3 

tK^^tfeD^ «fflluWi l I^ScS«5S'fl:M > 7xyN 
@®B3 2r«S-fSJt». H 2 <fc d tKlt^'ft; 
M»7 x y nH^JI 3 05 ±.B{=««tt i>— Y 4 SrSffi* LT 

[0025] *^t^|,^x^ft5»ffllife*^- h 1 <0 

mm <tfrj*2b txii, m^axi/mmtizm. 
tix\^z>i><oimv. mz-kwrnwuy ov^tm-tt. 

x.^fmmwt^-Yx\i. mz-t&i.o 
iz. -e-ottffl^s K> , m=m (eb) ^r^hk ( u v > 

tis S*W7-f;|yA2ii^T'S>&ii?S{i : 2rv^ uv 
mi*Lxm^&%r0rli. *fit*->ttjl«4«Ht 

[0026] < rc7) < td5rffi*7^^A2fcL v C{4. S# 

a, #>mik\Z—>U7 -f^A. ^'jxfpyfi/7^v 

-h7-<;PA s iP l J7'fl/>'fV7^W-h7 -f/PA, 
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<oBWt4. o— 3oojKmaareao. wat 

< (45 0 — 200 jumSa-C*>&* 
[0027] *7*)\<n¥A i/y?mz3~*xnyY9m 

kl^<Wy^tbx/K jKyxf-i^^oSS^fllfc 
[0028] WWS^xAKffflat^- b 1 

mm^3 a k#y -f s h*«iii*3 bhww, 
[0029] «a*istwftaK««i»3 a<offlit#y 4 

5 H**l»3b^lB»)it (KS*»S^««fflSP3 
a/^U>f SH*»l!WI53b) Ji. 1/100-100 
/l^>«He*9s ff*t<ttl/5 0— 5 0/1 . w 
teff4U<J41/2—2/lco«HK:*>6. 
[0030] J^*SSM^«^JgP3 a k#y -f 5 

<oj:3*jft«««-nffl^xAH©i3j4. mt7 4*M 

[003 1 ] ^*Wtffl**ffl» 3 a co/¥^ k ?K U 
SH*«liS3b<?>JIW4, kt>t:5-3 0//mS«t 
fcJittfffiK, #^5-1 5,umfUrc£>&<rk 
##4U^ ifca^WI3H«^3acoJ![»kiK 
>J>f 5 F*fflH«3bOJKW4, «K*U^fc#W* 
L< N -ecOff^CO^iis #4t<J4 5jLtmjaTs Wtdff 

[0032] J^«HR^««W»3 a iflUft-f&flflt 

-e^^JkLT{4T^y;^?fi*»W*L 

? y;^^^*cofflco^tt*Jlftk^ft*^**5c3: 
U;Hxxf/^Lt{l **r?y/WKxfvK 

T^y/m^f-^. ^^T^y;n»2-xf-;^#^ 
/k ^^r^y/^^y^^K **T?y/H!2-b 



Fn^xf^k*. *fcJJBO.X*?y/I'»fcfck*. 
JfT? y;l/»fcftifcfc^*4ffc*4 L<ffifflT*# &<> 
[ 0 0 3 3 ] § fefctBfrT&*y ^~kcOffl*tt£iS 

m^^y^^s^LT#i?>tii>T^y;^ 

»^*^>4H4U4. 2. 0 x 1 0 5 - 1 0 . 0X1 0 5 T 
*>0. *F*KJ4s 4. 0X10^8. 0xl0 5 t* 

[0034] ±ib^j: 0 %mmwtmmi%mmmwzm 

8rtW^tt<t^***4*6^kteJ:^T. ^x^Sr«J 
Bt^SI I^^JStcScltmSrSW^^ - k fc J: 
ot, ^a*«TS*S£k**?S*. •rtfXkdSrft 
MMUtettft«ttk LT«. fckitt»WB60-l 9 
6, 956#^«*5J:tmH!Ba60-223. 139f 

kfc2^±^^fs^a^WJES<fflv^ti. * 

ffcWtete. b y H^'n^y b y U b > 

yxy b-^byr^yi— k ^xuxuh^ 

n^^y^T^'J^h, yXy^x»jxyhwlA 
^T^y b*>*V*ttl , 

— N ^>jXfl/y^'J a-^'r^uw K "rPM^o 
#y ixxf^7^ y b&ifsWSv^ft*. 
[ 0 0 3 5 ] § fefciWWW^ttft^Wk . JJEtf) 

^^^yrf-e-fcflav^iikfc-CSft. ^i^^T 

^•jiz-m* 1 ;^-^ dcyxxT'/ifflifciisKy 

x-x/^M^kcOTKy*— /Wfr&ftk, #M«>fy^T* 
-Ht-&*fckitf2, 4-hUl/^V>'7^ 
K 2, 1. 3-^S/ 

T*-K y7x^;M^y4 ( 4-S/MV^7*-b 

rv^y^— bb'o^/Hi?ti7?yi/-b 

*4V^±X^?yu-bfckitf 

T ^ y V- V £?c&2 - b b n^r ^xf-;^ 

b. 2-tHn^7n^7?'JWb, 2-bb*n 

^y7nt'/M^^'Jl/-b, ^)jxfi/y/'jnwi/ 

T ^)j^_^ N ^ijxf l/^/'J awM ^ ^ U l/^ b 

y rf^-«. |»8R-|)aSza»&Srd«Sr< k t> lfl 

[0036] ^ia^^VT?!)^^ 1 ^ 
V-k LT , #C^I^3 0 0 0-3 
L<*430 00-10000. Sfefc#4L<J4400 
0— 80 0 0T*>£fctf>2rJBv^k. t«*7xASi 
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rsffitcscituw^g^J^w*^ & Z f: d**^ 

WBl^ttft^Sk Ufflv^«^fcB, WHHB6 0- 
196, 9 5 6#^«KBII*Siifci'35:iHPrtfc*a 

? g k ^ v 9 yr 9 u h ** u =fV-CO 

^yr^ y hafc*y=f^— J±5 0-90 oa*SP<o 

[0038] & tz±mcr>mimm\m%Mffl*te . >r y 
bawMaHta^r & - fc k ± o . 

VW*M V^T*— K 1, 3-*r>>VU> s J4 Vi/ 

xf>-2, 4' -y^yS'T*~-K 3-^^^7 

$/T*-K ^y^yyMyyn-b, xi^u^ 
^/kXr^-4, 4' -y^yyTVb, ^>^n 
^rv-;kX^>--2, 4' -y^yyT^bs 'J ^ 

o o 
o o 



H 2 N-Ar'— NH 2 + 



-H 2 0 



.A A A N . A , 

O 0 



[0039]$ MziMcommmwz. uvww 
[0040] zv>£$%uvm&mt a*wt 

[ o o 4 1 ] ajc'j -r s pauauimv 3 b zmm-&xv <* 

ttlMMftfc 1 < fi 2 oJ2Lfc»&3 -tirTffiffl-r & £ i: #T 

[ 0 0 4 2 ] *>M S H3ft«BS<0«i»4s ff 4 K tt 1 
0 0-1 0 0000. Wtl<lil0000~30 

o o oaa-cas . ^wewi^u -f s fwjs*n- 

[ 0 0 4 3 ] £<DJ: o =5tjKU >f 5 KiWBIBoBWBi. * 
tx.{f«t^^ (»*li:X^) ®5 0«»3-9- ( 1 9 
94^F) , P-85-P-1 2 l(ClBi6StlTV>l>„ * 
JBH(cJSV^T*«>Jff 4 UvK'J ^ 5 Fill 

-^ft (Wig*) *»fesKUrS KSS (^NSfbft) 

[0044] 
Hi: 13 



-NHCO^ ^,C0NH— Ar'— 
Ar 

HOOC^ ^COOH 



[0045] Ar*«tf>f 5 F^gBfifcJ:y•Ar , t [0046] 
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0 0 
-N Ar N— 
O 0 



oo o o o o 



[0047] 



[312 J 







tot 


Mo Mo ^ 


tor 










Me Me 



[00483 icoi •J&tf'J 4 5 Ftttflt^flriBftfc itf 

|f-feS37r^SP-81 0 (») 
S) , -fe537r-f ySP-5 1 0 

3 1 4 4 4^$8^tfa»«^^t-cpis-r€. i t 

[0049] *f|HJ<!5SC««eiftffl^ x^H^Ji 3 i±. 

±ieco j; a %mtt&mmmmm% 3 a *s a t/# u -f s 

F^3§^3bt^VN^-y3-h§ixT^?.^\ £^ 
fcj6fC*9rt»*flaH»lfiW»3 afciWJ'fS 

x.s->m%m3i,z-&&-£&zbtz.£~>x, ^i/— h izm 
mm^msi^tifzmam^- M4*fe3*i. Ltz&~> 



[0050] jfcSfSSflStfcJ: O^fe-r^-fb-^ftiis tttt 
05t,»3&«ff4L<fBv^fen4. &{*«fcli3- [N- 

(p-hu/i/rsy> ] -7-7-uy7;W5^ 3 
- [n- (p-mj/H -N-^wsy] -7-r 

XU-/:7/M-5>\ 3- [N- (p-hUA-) -N-X 
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9)Vrt4*\>'»/Y*79yy. 4, 4' , 4" -huxy 
^ W S y b U 7 x -;M ^ /-/I', 4, 4' , 4" 
-hiJXy^f;l/7$yM)7x -/M ? k*# W 

[00 5 1] ittf>n^3^tfc4>^»tb<ffiV^ 

«tt6±&k*«*^Wft£W£>fU 
Z>ZbhX*h. 

[0052] zcoxo^mmmsmnzx ixm&tMt 
■gut . —sMmmft b^mm^tdzmzwmwm 

fc* « *T t> J: < . & Jtt*»5f5Rt SartWMfcfi^ 
IWSWkffl^x^eiSgS 3 0 . 0l-l011%»t 

v<ito. 5^5n.m.%<r>mx'm^htiz>zbtm&h 

k =5r S £ k Wb 9 , -itefltewa* o.oi fi*%*SS 

*fiL*v*£ k 0 s f- >y rcot: >y j? r >y n^uaa 
t^r <%&zbwb&. 

[0053] 4fc«^tJ:->Tll SBWfflWfcffl'**^ 
HI«JB (3»a««flaS««3W»3aj3«J:^/*fc»±iK 

u>f s mmm b > fttmtt*«sft-g^*£ 

W*Sr JHrtWSHiaH 1 * x^B&gE 3 

J; -?T , ?t k i-^ x^^kO^ftB^MfeAwaSfc 

t-^mmu^mm-i t . jmitbh^m^ 

•v TO fcf -y ? T «y TUfrfc* >v 7TOt=Si«»l**ft« UT 
[0054] £<03J^tt*MMfc£*rti. *JW8 ( U 

V) *4W4VHMEB) fcttaaaraa^sfi*: 
#£tc , Z <r>imm.*1bMM-th Z k * J: 3 «rtt 
■^Hrefco-c, £«swtuu »5t8 

[00 55] 3iafta.ffimi-&«»4«*«T*i £ k ifi 
)ffJU« ^f4tlil~10 0Mmf^l<ai-2 

o ^ mSBtr* k#*sa L-v>„ <n^em/mmt 
imz. WtfflMimv x>\w%m*k.q . i~ioi 
m%n$. l< « i ~4««%»*rfflv^*ift £ k a*a 



Mnj&tJiiWSiT Ltz 0 -fh Z b tfib <0 „ — * 0 . IS 

^* J 3 f E*^ffiT-a-ft < ' y ? T -y T^tf- >y 7°SWCW* 
[0056] Stl^Wtffl^x^H^Jl^t^iitatt^ 

J: o %m&X'fo?> ob^l t>ti& . -r=5r^*> > 

1x-(fc-lrW* s ®<fbbT *o«P»7J**iSTf * - k fc<r* . 
k £ ^# s, 7 xAHCMfe^i^CJ: ^XWMthh v> 

t-sataai'ftffi^xv'Miss 3 nzmmtw^th t , 

tzBfttfb hbz crffiftx'ifmimmwz tec , ^ftf 

saawjowfcKWffl »sitfc6*, Kfe-tt* & 
v^iMfe-ft; UM-x*\tmL%ixx vt ^ximwmit 

b%£t>tr.&* 

[ 0 0 5 7 ] k Z hifimmmcMV * Affl^Ji 3 (*»{C 

gSx.fe*t-i>. ZOtztb. f^i^xAfv/IKIM 
«. v vm&fc Ltzm-frtfb r,Xi>, Z <7>tM&>±j3<r> 

*^Mt^i|*l«*S:»-fSikfcJ:o'r, fctWxA 
HteM fertHOate C J: -5 "C WMtbh v ->l±M-fe-fb LfcSP 

^E^-fc:^ S - k * s ^r < s Ltztfi-oX-f- -«/ 7°«0 fcf -y ^ T 
>y TWJGf- -y 7TOfC«PWW3&«tt«i"* - k < =Sr 

[0058]$ fefc*^BBf{4s »«7 -f ^A+tcwia 

j&fjrtfcSixTv^Ttxtv^ zcommt. nwfio. 5~ 

1 0 0jLtm#tL<{±l~5 0AunT'*-5T. 
*U6~1 0»*t<{i:7~l OX'bh. A*WK»±» 
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,kxxy-» *v^f YTvyyj^. mtar^m. Wilt? 
oa (iii), mt-twj** y4->r*vwy— 

* i:'*ifflv * t>M> . J: 3 3r»U4*Sfe* & V Sfe 
A2+C0. 5~7 0M%#*L<tt5~5 0**% 

[0059] ±Si<7)£. d -f ^-A+K** 

its i t tj: ->t» 'mw- \t&mt7 1 ji>&wz<d 

[0060] #fMBfcfS* i IH«Ws8W4, ±K<oJ: o £ 

Tf£<0¥3lft:^ x ; \£ ^ V?" >y 7°£SBi U 
£ Of- -y K-f S i t T# £>ixS . 

[006 1] ^WKflki^SW^aKrfeVfcK 

h 4 £Bfc*U iKWCfiiSS'- h 1 WjfcSrhSHKflffl 
^x^ffl^3£±i*J#fc:LT*&g:U 03fc5H-J:3 

*. ckor. astiiafts? x^s^s 3 nimmmt 
mmmm^ s a t x o f- -y r^fs*^- >• 1 

[00 6 2] jwc, *«?*^yr*tt*^-h*»fetr 
•y ? r >y r l x mfe<7ma±M t\i y - f 7 v- a £ v 

>>yh-f.S>#\ KOI. bV?T>y7X5fe£-oT&&v-> 
(ie-y^r-yr^. H4tc^J;di-. (u 
v ) * & v ( e b ) * if<o*KttflcM* b 

tif^- h 1 v>mtffl$i\Mv x'^m%M 3 izmit. w. 

SB 3 a SrS-g-WftiHtt^S t . K«WJ<0*-f 

[0063] f 1 ^<oimwm.m±. w&7 4 

)VJ± 2 tnmnSMttMVx^ffi&B 3 **K*t Wvt i*S: 

B*fflv^«^K»iaew7 •< ^A2(i^-rtt>3^jsix 

[0064] ^i^OxAf-vrA!, a 2 #m 

itfe^^^oiScttn^bM^x^ll^Ji 3 KRMtt* 



U>f 5 FffifliS3 b<7)^2rf--y7' > ftcoSffitCte¥-f l>. 

141 00-30 0-C^Jg, #fc»4t<{41 00-1 5 
0'CSS, »4L<(41~30#, «ffc#*t<J41~- 

[ 0 0 6 5 ] <r <o J: 3 %m&iz£ mm3 
3btt7 t i)W.mizmm-i-& . *fi« 

T'vTtfm^zizh. &^x\ ftmtzm-oxm&y < & 

Ja 2 <0TTS*» feSS* -htf t° >WZ £K>f-v-7T <y 7^ 

If^/Ai £9g#±ff. ifflf-zrA, ^Jtk 

Um^U-v hiz£K>Vv7Tv7*i-&t. XV ■< 5 
HMJtaS 3 b #KiB&$tt Lfc^HT-f- «y 7°&h"'v7T 

y—Y-w—Mz^yy-fh. 

[0066] ^wmzm h ?mmm± , ? c 

ht. ijfyf^^ m&z vtitfixmmx'&kt 

&Zkl,z£-oXnt>tl. HeK^Tia^yTTWBO 

-y ^^*^*-f » ff»?r(6]±'tl>-i:* i ' 

[0067] ^fc. itf0|g^ffl^|,f}±ffll8kL'r«4, 
9 V V'~)V J -y ^ lX*Jf , & V 9 V vmx.i$* 
b'7x-;PMx ; K^^$)l,V^±^#^mgMx# > 

[0068] 

(4, ^xy^-n-fe^Tmo^xA&ftSWL. ^ i^v 

9taxtx^"yy°bL, z<z>i-v?zm^xLocmm 
<,zim^ti^xo^-yy°mm<o-^tfM±m^- 
iv Ymm^zm£thmm.<r>^m^mm.^^thtzMz 

mm^W<Z^vT~ : J9 ? «y »HK0« 
[0069] 

[oo7o]^. mr<o«6fi*3 zvsumiz&w 

) t -y ^— x ^ 5 -y 
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») TiME^JuVr*. 17 5°C. 5B#0Sr^LT-ecO« 

ft. 2 1 5WVPS (Vapor Phase Soldering) (0t 
H«rlB: i#fi|> Sr3@tf=5rV\ S 
AT (scanning acoustic tomography) 

[ 0 0 7 1 ] t fc, jK U 5 F^ttffllfc UTli. 

mmstfiA ox:o%mwmv <t $ pann ( n - * 

•f-^fay F^H^3 0%) S:fflv\ J£8t««ffcS« 

♦fflfc i/m, #<&¥5 - 5611 2^wmmm 1 (c 

[0072] 

h7-( ;W^«D±fc , # U -f S r-'^BiSB (10. 4m 

m , n§ i o^m) twmmmm^mu (too. 4 

T. Jctl-?WF5-fri«f (RHO. 1mm) U 

[00 7 3] ^fejX3tn7x^fifi«fflfiS*^-b*5>f y 
-f-gcDv-U 3y*7x^fc8i5*U 9. 0mmX9. Om 
m<7)f- -y^lM X^zn i/yfLtz. -e<0ft. Wfflli 

mmzm^xmw-wmzfi 240 •ctftnife t 

•CI. Okg/cm' TBBtUs fx^'J-f S Ki 

[0 0 74] #>.M 5H«W»ki:*)fcf">'7' 

& b >y ? T -y 7° L . >J - K 7 1— AfcXtfr^f ^^SfflT 
^#yFU Vj-V-Xyttn-vfc. WfriX. b'7 
x ryU* -f sulfite i^wH^L. 1. Om 

mjio l o cm<v?mmm : £&f& Liz . 

[0 0 7 5] y^i^ymKL. b-y?r-y7°JPX. 

^yf't y^'UPX, =e— ^Finite, ra®5r<tT? <r 
j^fti tz. ir—i?? v ■•/ ?<7>fW&&%&3 IZt* 

[0076] 

JfB'JS&^ff £ & 1 5 m b LfcfilWi, »S#>J 1 fc PHS 
[0077]^ J^y^iPX, b-y ?7 -yTJPX. :M 



tfX'^tz. rt"/*r—*J9 5 -y ?<Dl¥ttf£5l£^3 
[0078] 

[JtfPJl ] •>*AtttUSfi'-hC, #U-f S Fffl 

m®*GL%^mmmmtimy-hzm^x. mm 
mit BKicfifiiiaiiisu. ^••^ 5 -y 

[0079] 
[*I3] 









o/i 5 


mm 2 


0/1 5 




1 5/1 5 



[BBOIB*^!^] 

[01 ] *^^4'>x^»fffl*!*i / -^ < ^W 

mmmx'fot. 

[021 *frarfflv^«>x^as«»fi»^-b<^wi 

BrBEIt**. 

[03] i>*^a»fflSP»^-bK^*^*KftUfc« 
[04] ftS#Lfc^x^N&^ v-y^'U ^-F£xdr 

[05] e-y^r-yrUf-^wtWIr'Ft. 

[06] tr-y^r-yTL.fcf--yr*fflV-vCSSJiLfcLO 
C«5t<O^«#^B<OBfffl0f*> «. . 
[07 ] WmizXh LOC^t<y^#f*^S^WE0 

[08] fic^W'i&^^-y F£*'J "/ h^$>S«J§ 
tfO^fl^S»Br®0'CJ) S . 

[09] ISfMICiJCOL (chip on Lead) «5t<0* 
[*3rf-<OSi9n 

3- sts^a^^x^ii^i 

3a-WI«flffli» 
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